First molecular characterization of an unequal homologous alu-mediated recombination event responsible for hemophilia.
The large number of Alu repeats in the human genome provides abundant opportunities for unequal homologous recombination events that are responsible of several human diseases. We here describe a novel large FVIII gene deletion from a severe hemophilia A patient in which Alu-repetitive elements are directly involved in the origin of the mutation. Using a long-fragment PCR method, a approximately 23 kb deletion was delimited between introns 24 and 25. The resulting FVIII gene had a hybrid 2317-bp intron and lacked exon 25. Absence of exon 25 was confirmed at the RNA level. Multiple sequence alignment of this hybrid intron and normal introns 24 and 25 provided evidence of an homologous recombination event between two Alu repeats and the exact breakpoints were delimited to a 16 bp region. To our knowledge, this is the first report of hemophilia caused by unequal homologous Alu/Alu recombination. This mechanism, commonly related to genetic human disorders, may be involved in a significant number of hemophilia cases considering that FVIII is coded by an Alu-rich gene.